INTRODUCTION
Burn patients experience one of the most severe and excruciating types of pain, especially during the frequent and repeated dressing change procedures and physical therapy exercises. [1] [2] [3] Whereas, background pain may be bearable or easily managed by analgesics, procedural pain during dressing change or physical therapy sessions is often extremely unbearable even with the application of analgesic medication. 1 Analgesics targeting the human central nervous system are quite effective for short periods of time, but tolerance will be developed with repeated use given that the treatment for burn patients usually lasts for several months followed by years of rehabilitation, resulting in reduced analgesic effects and increased opioid dosage. However, large doses of opioids are associated with side effects such as nausea, constipation, excessive sedation, respiratory depression, or even worse physical and psychological dependence. 4, 5 At some point, the maximum safe dosage will be achieved while remaining ineffective.
Poor pain management can result in both short-term adverse effects, such as incompliance especially in pediatric burn patients, and long-term adverse physical and psychological consequences, including skin contracture, joint immobilization, posttraumatic stress disorder, depression, and drug abuse. 3 Having recognized that analgesic medication alone is not sufficient to control procedural pain for burn patients, many researchers exploited the efficacy of adjunctive nonpharmacological approaches, such as cognitive behavioral therapy, hypnosis, listening to music, watching movies, and playing video games. In 1965, Melzack et al. 6 proposed the gate-control theory of pain which states that pain is more than just a neural sensory input and is derived from multidimensional components.
Psychological, cognitive, emotional, and environmental factors influence a person's perception of pain, i.e., the same input of nociceptive stimulation may be perceived more or less painful by a different person depending on his or her emotional status, where he or she places his or her attention, whether he or she has experienced such pain or has advanced knowledge of this pain coming, and how he or she typically copes with pain. Moreover, the perception of pain requires attention, 7, 8 but the attention of a person at one time is limited. The more one's attention is drawn to something else, the less attention one would have left to focus on pain. Some nonpharmacological approaches based on this understanding of pain have been demonstrated to be effective in clinical practice. 9, 10 Using multisensory input (visual, auditory, tactile, etc.), virtual reality (VR) draws participants' attention into the virtual world, and participants engage and interact with the virtual world. Thus, participants would have less attention to provide to the painful procedures. In addition, the VR display blocks the real and distressing scene and simultaneously reduces negative stimuli input. As a result, patients report reduced pain intensity and unpleasantness, spend less time thinking about pain, and experience more fun during clinical practice with adjunctive VR compared with that of using analgesics alone. 11, 12 However, other studies indicate that VR does not significantly reduce pain. 13, 14 These inconsistent reports cause confusion for healthcare givers, so we performed this systematic review of randomized controlled trials (RCTs) to investigate the efficacy of VR as an adjunctive pain-reducing approach added to analgesics during dressing change or physical therapy for burn patients compared with that of administrating analgesics alone.
METHODS
We performed and reported this systematic review following the guidance of the Cochrane Handbook for Systematic Reviews (http://www.cochranelibrary.com/).
Inclusion criteria
For this systematic review, all RCTs exploring the application of VR as an adjunct to analgesics for procedural pain control during dressing change or physical therapy sessions of burn patients published in English were included. The inclusion criteria for the meta-analysis were as follows: (1) RCTs with parallel group or within-subjects crossover design; (2) burn patients accepting analgesic medication alone (control) vs. analgesics combined with VR (intervention) during dressing change or physical therapy; (3) pain being the main outcome assessment; and (4) studies published in English. The exclusion criteria were as follows: (1) studies not published in English; (2) non-RCTs, retrospective studies or case reports; (3) studies in which none or only some of the participants received analgesic medication; (4) studies comparing VR with other types of adjunctive therapies; (5) studies using VR before dressing change or physical therapy sessions; and (6) conference abstracts, full text or data unavailable or not comparable.
Search strategy
We searched the following electronic databases: MEDLINE (via PubMed), EMBASE (via OVID), and the Cochrane Central Register of Controlled Trials (via OVID) from their earliest available dates to February 2018 using subheadings and key words for virtual reality, pain, pain management, pain measurement, burn, dressing change, wound care, and physical therapy (search strategy is shown in Appendix). We also manually searched all references of the retrieved studies and relevant reviews to identify any additional studies that we did not identify during the electronic database search.
Quality assessment
Two investigators assessed the methodological quality and risk of bias of the included studies independently according to the Cochrane Handbook for Systematic Reviews (http:// www.cochranelibrary.com/), which consists of seven items: (1) random sequence generation, (2) allocation concealment, (3) blinding of participants and personnel, (4) blinding of outcome assessment, (5) incomplete outcome data, (6) selective reporting, (7) and other bias. Disagreements were resolved through discussion.
Data extraction
Two investigators extracted data independently using a predesigned data extraction form. The data extracted include patient demographics, such as age and sex, total body surface area (TBSA) burned, types of VR device used, outcome measurements (mainly pain scores), and quality indicators, such as methods of randomization, allocation concealment, and blinding. Any disagreement was discussed until a consensus was reached. Corresponding authors were contacted when data were unavailable or confusion existed regarding any aspect of the articles that might interfere with our understanding and inclusion of the articles.
Statistical analysis
The statistical analysis was performed using Review Manager 5.3 software (Cochrane Library, http://www. cochranelibrary.com/), and a p-value <0.05 was considered statistically significant. Pain scores presented as mean AE standard deviation in the intervention and control groups were compared and subgroup analyses were performed to discover differences between dressing change and physical therapy sessions, between different VR devices (SnowWorld vs. others) and among different age groups (minors, adults, the mixed age group). Heterogeneity was evaluated using the chi-square (Chi 2 , χ 2 ) test and I 2 statistic. If a p > 0.1 or I 2 < 50% was reported, low statistical heterogeneity was assumed, and a fixed effect model was adopted; otherwise, a random effect model was chosen. Publication bias was estimated by funnel plot. An asymmetric funnel plot indicates a high risk of publication bias, whereas a symmetric funnel plot indicates no bias.
RESULTS

Included studies
Our initial search retrieved 328 citations. Among these citations, 16 articles were considered potentially eligible after scanning the titles and abstracts. In total, 13 articles with 362 burn patients who underwent 627 dressing changes or physical therapy trial sessions met our inclusion criteria and were included in this systematic review after reading the full texts. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] Figure 1 presents the details of study selection process. Among these 13 trials, nine fit the criteria for metaanalysis and reported pain intensity, but only some of the studies reported unpleasantness, time spent thinking about pain, and fun. Therefore, meta-analysis was performed with available and comparable data. Four RCTs were included in this review but excluded from meta-analysis for the following reasons: Mott et al. compared VR with basic cognitive therapies such as attention distraction, positive reinforcement, relaxation and an age appropriate video program 18 ; Kipping et al. 23 compared the VR group with a standard distraction group who had access to TV, stories, music, caregivers or no distraction based on patient preference; only some of the participants received analgesic medication in the trial performed by Jeffs et al. 24 ; and the results from Morris et al. 14 were skewed and therefore not comparable with data from the other studies.
Characteristics and risk of bias of included studies Table 1 presents study characteristics. Eight trials were performed in the United States of America, three in Australia, one in Taiwan, one in the Netherlands, and one in South Africa. Both minors and adults were included in these studies. Specifically, six trials included minors, four included adults, and three included a mixture of both. The majority of patients were male (290, 80.11%). Patients in all but one trial were administered routine analgesic medication, whereas only some of the patients in this remaining trial received analgesic drugs. The main choice of VR is SnowWorld with a head-mount display. Seven trials were performed during dressing change, whereas another six were performed during physical therapy. Three trials adopted a parallel group design, and 10 trials used a within-subjects design. Among the 10 trials adopting within-subjects design, 7 trials selected two 3-minute sessions from one dressing change or physical therapy session or divided one practice into two halves to conduct the experiment, and 3 trials used 2 dressing changes or physical therapy sessions to conduct the experiment.
According to the quality assessment ( Figure 2 ), eight trials clearly reported the details of randomization, whereas five did not. Allocation concealment was specified in only two trials. Blinding of participants and personnel was impossible due to the nature of the intervention. Three trials reported blinding of the outcome assessor, two stated that the outcome assessment was not blinded, and the remaining eight trials did not specify this information. The majority 11 of the included trials presented complete data or the missing data did not influence the pooled meta-analysis results, and only partial data were available in two trials. The risks of selective reporting and other bias were low. In total (Figure 3 ), the risks of bias regarding randomization, incomplete outcome data, selective reporting, and other bias were low. The risks of bias for allocation concealment and blinding of outcome assessment were unclear. The risk of bias for blinding of participants and personnel was high. For all the included studies, the overall risk of bias was low to moderate.
Meta-analysis of pain scores
Pain intensity
Pain intensity was reported in all of the nine trials meeting our meta-analysis inclusion criteria. Statistical heterogeneity analysis revealed the following results: p = 0.39 and I 2 = 5% for the nine studies, p = 0.86 and I 2 = 0% for the dressing change subgroup and p = 0.16 and I 2 = 40% for the physical therapy subgroup. A fixed effect model was chosen as I 2 < 50%. The pooled mean difference was 1.76 (1.30, 2.22), (p < 0.00001), indicating overall statistically significant reduced pain intensity scores during sessions with adjunctive VR compared with analgesics alone (Figure 4 ). Statistically significant differences were also observed in both the dressing change and physical therapy subgroups (MD = 2.28 (1.19, 3.36) and p < 0.0001, MD = 1.65 (1.14, 2.16) and p < 0.00001, respectively). A random effect model showed the same result in the dressing change subgroup and similar results for the overall group (MD = 1.78 (1.30, 2.26), p < 0.00001) and the physical therapy subgroup (MD = 1.72 (1.05, 2.40), p < 0.00001), suggesting stable results. Virtual reality for burn patients: A systematic review and meta-analysis of randomized controlled trials Luo et al.
Unpleasantness
Seven studies reported unpleasantness during trial sessions. Figure 5 indicates that patients felt significantly less unpleasantness during sessions with adjunctive VR than that with analgesics alone in the overall analysis (MD = 2.06 (1.23, 2.89), p < 0.00001) and in the two subgroups (MD = 3.00 (1.64, 4.36) and p < 0.0001 in the dressing change subgroup; MD = 1.80 (0.93, 2.67) and p < 0.0001 in the physical therapy subgroup). However, the heterogeneity was high (p = 0.0002, I 2 = 77%), and a random effect model was chosen.
Time spent thinking about pain
The same seven studies also reported time spent thinking about pain during trial sessions. As shown in Figure 6 , overall, patients spent less time thinking about pain during trial sessions with adjunctive VR than that with analgesics alone (MD = 3.31 (2.15, 4.46), p < 0.00001). Consistent results were observed in both subgroups with MD = 4.81 (3.27, 6.35) and p < 0.00001 in the dressing change subgroup and MD = 2.85 (1.68, 4.02) and p < 0.00001 in the physical therapy subgroup. The heterogeneity was also high (p < 0.00001 and I 2 = 86% overall), so a random effect model was chosen.
Fun
Only four trials reported the level of fun patients experienced during the trials. Pooled results were MD = −5.21 (−9.54, −0.87) and p = 0.02 in dressing change subgroup, MD = −5.50 (−5.57, −5.43) and p < 0.00001 in the physical therapy subgroup, and MD = −5.52 (−6.60, −4.44) and P < 0.00001 overall. These results indicate that more fun was experienced when patients underwent trial sessions with adjunctive VR than that with analgesics alone (Figure 7) . A random effect model was adopted given that high heterogeneity was noted (p = 0.003 and I 2 = 78% overall).
Subgroup analysis
We pooled the three pain score items (the fun component was reported in only one trial with adults, one with minors, and two with a mixture of both age groups) based on age subgroups (minors, adults, and mixed age) given that Sharar et al. 12 reported that the presence and realism ratings were significantly increased among minors compared with those of adults. However, no evident differences in pain scores were identified among the two age groups and the mixed age group (Table 3) . We also pooled the pain intensity scores based on the VR product (SnowWorld vs. others) the participants used (only one trial using a VR product other than SnowWorld reported ratings of unpleasantness and time spent thinking about pain and no studies reported fun ratings). Similarly, no significant difference was found (Table 3) .
Pain outcome of the four trials not included in the meta-analysis
Four trials were not included in the meta-analysis as explained in the first portion of the Results section. The results are listed in Table 2 and presented below. Mott et al. 18 compared an augmented VR system that was slightly different compared with the normal VR system with basic cognitive therapy among 42 children using a parallel group design. This system overlaid virtual images onto the real world instead of immersing participants in a completely artificial world. Although less immersive, the system was still dependent on multisensory input to distract participants' focus away from painful dressing change procedures. The basic cognitive therapy adopted in the control group such as positive reinforcement and age-appropriate video programs differed from a blank control. Pain scores rated by both the children themselves and the parents were significantly reduced in the augmented VR group compared with those of the basic cognitive therapy group.
Kipping et al. 23 compared VR with standard distraction (TV, stories, music, caregivers, or no distraction based on patient preference) in 41 adolescents also using a parallel group design. No significant difference in pain intensity was noted between the two groups when assessed by adolescents themselves and their caregivers during both dressing removal and dressing application phases. The nursing staff rated participants' pain as being significantly reduced during the dressing removal procedure in the VR group, but not during the dressing application phase.
Jeffs et al. 24 designed a RCT comparing VR with standard care and passive distraction (watching a movie) in 28 adolescents randomly assigned to three parallel dressing change groups. Using multivariable linear regression, the estimated procedural pain score in the VR group was significantly reduced compared with that in the passive distraction group after adjusting for age, sex, anxiety, opioid analgesic use, treatment length, and preprocedural pain. However, the difference was not statistically significant between the VR group and standard care group.
Morris et al. 14 performed a comparison of VR plus analgesics with analgesics alone in 11 adults undergoing half of one physical therapy exercise with VR and another half without VR. Reduced but nonsignificant pain ratings were noted with the use of VR.
Other results
Anxiety
Some of the included studies reported patients' anxiety levels during the trial sessions, but the results cannot be pooled. The anxiety score was considerably reduced during the VR intervention compared with that of the control group in a trial performed by Hoffman et al. 15 (10.17 mm vs. 26.42 mm on a 100-mm scale); however, the difference was not statistically significant (p = 0.07). Similar anxiety outcomes were reported by Morris et al. 14 When asked to assess the children's anxiety status and behavioral problems, nurses and parents also perceived decreased anxiety scales and behavioral problems, resulting in better compliance and easier management of children.
13,17
Time spent to complete dressing change compared with that of the control condition
One article recorded the duration of the wound care sessions in adolescents and reported no significant difference between the VR and control condition. 23 
Range of motion (ROM) differences
Ten out of 12 patients' ROM during VR was greater than or equal to that of the control condition in the trial by Hoffman et al., 15 but the data were not presented in the article. In addition, the significance of the ROM discrepancy could not be determined. Another trial of Hoffman et al. 16 also revealed increased ROM gain during VR compared with that of a control condition, and this increase remained in repeated tests over 7 days with the exception of day 2. However, whether statistical significance was achieved was not reported. The average ROM gains per joint reported by Carrougher et al. 20 were 10.2 AE 5.9 with VR and 9.2 AE 4.6 without VR, and the difference was not statistically significant (p = 0.243). Similarly, Schmitt et al. 21 found that VR did not significantly increase ROM compared with that of the control condition (p = 0.21).
Presence and realism
Nine trials asked the participants to rate their feeling of entering VR, i.e., presence. 12, 13, 15, 16, [19] [20] [21] [22] [23] The average scores ranged from 3.51 to 6.367 out of 10 among the available data. One trial reported that patients with a presence rating greater than 3.4 exhibited better pain reduction results than the results of those with a presence rating less than 3.4. 19 Similarly, one trial revealed greater pain and anxiety reduction for patients reporting increased presence levels. Another article reported that children rated presence higher than adults did; however, this increased rating did not result in significant differences among pain scores. 12 Two trials tested the repeated use of VR, and the presence rating remained medium or even high.
16,21
Side effects
Eleven trials reported nausea as follows: none, negligible, or mild. No other side effects were reported.
Publication bias
The funnel plot generated in our study was generally symmetrical, indicating a low risk of publication bias (Figure 8 ).
DISCUSSION
Our meta-analysis demonstrated that VR coupled with analgesic medication resulted in greater reductions in pain intensity, unpleasantness and time spent thinking about pain and increased fun during dressing change or physical therapy sessions compared with analgesics alone, suggesting that the addition of VR to analgesics represents an effective method to alleviate burn patients' procedural pain during dressing change or physical therapy. The repeated use of VR was assessed in three of the included studies 12, 16, 21 and one non-RCT, 25 and the pain reduction effect of VR remained over multiple days (up to 7 days) of testing. Although the VR devices were considered cumbersome in two studies 13, 17 and Carrougher et al. 20 stated that high-quality VR products can be quite expensive, VR products with a more simplified, smaller and portable design, higher quality, and affordable price will be available with the rapid development of computer technology, making the widespread use of VR promising.
Subgroup analysis revealed no evident differences in pain scores among minors, adults and the mixed group despite the fact that the presence and realism ratings were significantly increased among minors compared with those of adults in one of the included RCTs. 12 In 2000, Hoffman et al. reported a trend of increased pain and anxiety reduction among participants with higher presence scores in their trial of burned adults. 15 Then, in 2004, their experiment performed with healthy volunteers revealed a significant and positive correlation between the scores of presence and worst pain reduction. 26 Four years later, their trial 19 conducted with burned minors and adults revealed that adjunctive VR resulted in a significant pain reduction effect in all Routine VR compared with TV, stories, music, caregivers or no distraction as one like
Only nurse-reported pain during dressing removal was significantly lower in VR group; significantly less rescue doses of Entonox; mean heart rate, oxygen saturation, length of treatment: NS Jeffs et al. 24 Partial VR Control: communication provided by nurses during procedure PD: watch an age-appropriate movie VR group reported significantly less pain than PD group, less but non-significant pain than control group; engagement with distraction was negatively correlated with both STAIC Trait Anxiety and procedural pain Morris et al. 14 
Routine
VR compared with blank control Pain and anxiety: NS Abbreviations: PD, passive distraction; NS, the difference was not significant; STAIC, Spielberger State-Trait Anxiety Inventory for Children.
the four components of pain in patients with presence scores >3.4 whereas only the time spent thinking about pain was significantly reduced in patients with presence scores <3.4. Therefore, a correlation likely existed between the presence rating and pain reduction efficacy of VR, but the effect was not age-related. A better understanding will be achieved with more research focusing on this correlation in the future. It was quite illuminating to discover that the content of VR products did not significantly influence the efficacy of VR whereas the quality of the VR product affected the presence rating, which was significantly and positively correlated with the amount of pain reduction. 26, 27 Thus, clearly, the pain reduction efficacy of VR occurred independently of the icy design of SnowWorld and was attributed to the attention-distracting nature of the product. This finding prompted us to improve the efficacy of VR by using betterquality VR products.
Whether VR is more effective in patients with more severe pain or vice versa cannot be concluded, as both results have been reported. One trial 22 reported that patients with severe pain reported significantly better results in all four components of pain when using additional VR compared with that of using analgesics alone, whereas patients with mild to moderate pain only reported significantly improved results in two components of pain (time spent thinking about pain and fun). In addition, another study 24 reported a negative correlation between procedural pain and the engagement with the distraction. However, both trials included a small sample size and unblinded participants and personnel. In 1984, McCaul et al. 28 proposed the limited attentional capacity theory. The theory states that when a painful stimulus reaches a certain level of intensity, it will draw attention and diminish the efficacy of the distraction. Since then, many pain distracting approaches based on this theory has been developed and tested. 9, 29 However, numerous additional theories seek to explain the underlying mechanism of the pain-reducing effect of distraction, and no consensus has been reached. 30 A conclusion can be drawn regarding the correlation of VR efficacy with pain intensity only when the mechanism is clarified. Virtual reality for burn patients: A systematic review and meta-analysis of randomized controlled trials Luo et al.
Anxiety is negatively correlated with pain, and pain subsequently aggravates anxiety. 31 One of the included studies 24 found that the Spielberger State-Trait Anxiety Inventory for Children (STAIC) rating was negatively correlated with patients' engagement with distraction; thus, the higher the STAIC Trait anxiety score, the less the patients engaged with distraction. Moreover, less engagement with distraction would leave more available attention for pain according to the aforementioned gate-control theory, proving the detrimental interaction between anxiety and pain. Fortunately, in some of the included studies, [13] [14] [15] 17 a trend of reduced anxiety levels was achieved with the application of VR, which is encouraging and worthy of exploration in the future.
Whether the additional application of VR reduces or increases the time required to complete a dressing change or physical therapy session has not been adequately studied. Only one trial reported no difference between the VR group and the standard distraction group 23 and another 13 presented opinions of increased, similar, and decreased time among the wound care nurses. This information may be confusing, but it also presents an interesting direction of future research. This notion is particularly interesting for pediatric burn patients because they can be quite uncooperative, and the wound care or physical therapy sessions can be very time-consuming if their pain is poorly managed. Theoretically, better management of pain would mean better physical exercise and a larger increase in ROM gain. However, such a conclusion cannot be drawn with only two of the trials presenting a trend of greater ROM. Of note, physical therapy begins shortly after the burn occurs and continues long after the acute treatment of the burn wound, so ROM gain is a measurement of long-term rehabilitation achievement and is unlikely to reveal significant improvement in such short time and with just one or a few sessions using VR. Therefore, long-term rehabilitation exercise with repeated use of VR should be assessed to determine the efficacy of VR in increasing ROM gain.
A main concern regarding the application of VR is that it may induce simulator sickness, 32 i.e., eyestrain, disorientation, headache, nausea, and vomiting, but none of these side effects except mild nausea was reported in the majority of the included studies (11/13). Patients rated nausea as zero/none, negligible, or mild in trials that assessed the side effects of VR. However, patients in both the VR and control groups rated the feeling of nausea in only one trial, whereas the remaining studies only recorded the rating of participants in the VR group. Given that nausea can also be a side effect of opioids, it is difficult to determine whether nausea represents VR-related motion sickness or the use of opioids in these patients. Nevertheless, we conclude that the application of VR does not cause severe side effects.
Strengths and limitations
Our review had several strengths. First, all the 13 included studies used a randomized controlled design and exhibited moderate to high quality. In addition, strict inclusion and exclusion criteria were applied for the meta-analysis. Moreover, we closely followed the Cochrane Handbook for Systematic Reviews guidelines for comprehensive data search, rigorous citation screening, careful data extraction and making contact with the authors if necessary. Thus, the methodology was reliable.
However, some limitations should be noted. First, all the included studies had a small sample size except the study that combined data from three ongoing trials. Second, only one trial involved two burn centers, and the remaining studies were all single-center trials. Third, only partial data were available from two trials testing the repeated use of VR. Specifically, data were only available from the first 3 days of tests in one study, 16 and data were only available from the first day in the other study. 21 We sought to obtain complete data from the corresponding authors but failed. Although we pooled the other complete data and found similar supportive results for VR, the incomplete data to some extent caused some bias. Fourth, most of the studies adopted a within-subjects design. This design was useful for canceling the differences in analgesic medication and pain perception. However, the design also made the blinding of participants and personnel nearly impossible and thus potentially biased the results due to placebo effects and performance bias. The painreducing effect of VR remained instead of diminishing over repeated use such as that noted for placebos suggesting that VR is unlikely to work exclusively as a placebo. Trials with a double-blind (between-groups) design are necessary.
Other studies in recent years
One parallel group designed RCT 33 tested the efficacy of VR used before burn dressing change to help patients relax and found that the pain scores were increased in the VR plus patient controlled analgesia (PCA) group compared with those of the PCA group both during and after dressing change (p = 0.003, p = 0.031, respectively). However, baseline factors, including background nonsteroidal anti-inflammatory drug (NSAID) use and coexisting infection requiring antibiotics, varied significantly between groups. One trial 34 randomized the day the patients received VR distraction in the first week of admission and compared the data with the day before and after VR application (no distraction). The authors found that patients reported significantly reduced pain on the day of VR use compared with that of the other 2 days. Considering the possibility of bias derived from treatment order, this trial was not viewed as a RCT and was excluded from our systematic review. Another non-RCT 35 with a within-subjects design tested the repeated use of VR for up to 7 days. A significant pain-reducing effect of VR was noted during the dressing change in the first 3 days compared with that of baseline (no distraction), but not from day 4 to 7. However, the number of participants dropped dramatically from 36 on day 1 to only 1 on day 7, so the nonsignificant results may be attributed to a small sample size. There were 11 case reports/series regarding the application of VR among burn patients going through wound care or physical therapy sessions. VR demonstrated a painreducing effect in 9 of the 11 studies. [36] [37] [38] [39] [40] [41] [42] [43] [44] In the other two reports, 45, 46 VR was used to deliver hypnotic analgesia; in these studies, VR was effective and made hypnosis less effortful.
Implications for further research
In addition to the aforementioned directions of future research, whether the application of VR reduces the dosage of analgesics for burn patients has also been inadequately studied. Only one of the included trials 23 reported that patients required significantly fewer rescue doses of Entonox in the VR group than did the standard distraction group (3/20 vs. 9/21). If confirmed, VR could offer burn patients with better pain management strategies because fewer analgesic doses mean fewer analgesic-related side effects when achieving the same pain reduction goal. The mechanism behind the pain reduction effect of VR is still not completely understood, and more research is required. The socioeconomic advantages and disadvantages must be weight to accurately assess its clinical application. Finally, the longterm physical and psychological benefits of VR should be verified.
CONCLUSION
The application of VR coupled with analgesics is safe and effective in reducing all four components of pain during burn patients' dressing change and physical therapy sessions. Multicenter, double-blind trials are expected. Definite conclusions cannot be drawn regarding the potential of VR to alleviate anxiety, reduce the time spent to complete dressing change among burned children and the use of analgesic medication, and increase ROM gain. These potential benefits of VR should be further explored.
